Reductive metabolism of ascorbic acid in the central nervous system.
Rat and feline brain and feline spinal cord were examined for the presence of semidehydroascorbate reductase (EC 1.6.5.4) and dehydroascorbate reductase (EC 1.8.5.1). Semidehydroascorbate reductase (SDAR), as monitored by both ascorbyl radical-dependent nicotinamide adenine dinucleotide (NADH) oxidase activity and NADH-dependent ascorbyl radical quenching, was present in all tissues studied. Rat cerebrum exhibited the highest levels and feline spinal cord the lowest. SDAR activity was about twice as high in feline cerebral cortex as in underlying white matter, and paralleled ascorbic acid levels. Subcellular fractionation of rat cerebrum localized most SDAR in a large granular fraction. In contrast, dehydroascorbate reductase was not detectable in any of the tissues examined. The results suggest that semidehydroascorbate reductase is the major enzyme catalyzing the regeneration of reduced ascorbic acid in the central nervous system.